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Introduction

Plantar heel pain (PHP) is one of the most common and disabling
musculoskeletal conditions affecting the foot and ankle. It is char-
acterised by pain localised to the plantar aspect of the heel, typically
aggravated by weight-bearing activities and often most severe dur-
ing the first steps after rest. Although commonly referred to as
plantar fasciitis, the condition is increasingly recognised as a broader
clinical presentation involving mechanical, behavioural and
psychosocial contributors rather than a purely inflammatory disor-
der. PHP can substantially impair mobility, participation in physical
activity, ability to work and health-related quality of life, with
symptoms often persisting for months or years in a considerable
proportion of individuals.

Physiotherapists commonly assess and manage people with PHP
across a range of healthcare settings. Contemporary management has
shifted away from isolated passive interventions towards more
comprehensive, individualised approaches that combine exercise, load
modification, education, addressing psychosocial factors, and adjunct
therapies when required. Yet there remains considerable variation in
clinical practice, uncertainty regarding the effectiveness of many
commonly used interventions, and growing recognition of the impor-
tance of integrating patient preferences and lived experience into
management decisions.

This Invited Topical Review summarises: the epidemiology, natural
history and risk factors associated with PHP; contemporary under-
standing of diagnosis and clinical assessment; the role of imaging and
differential diagnosis; the evidence supporting physiotherapy
interventions, including taping, stretching, exercise, education, shock-
wave therapy and foot orthoses; and the emerging role of lifestyle,
behavioural and psychosocial factors in management. The review also
outlines practical core and stepped care approaches to management
informed by systematic reviews, expert clinical reasoning and patient
perspectives, and highlights priorities for future research and clinical
practice.

https://doi.org/10.1016/].jphys.2026.06.006

The guidance for managing people with PHP was derived from a
mixed-methods design synthesising data from: high-quality rando-
mised controlled trials from four electronic sources searched to
October 2025; findings from qualitative studies of patient
perspectives; and expert reasoning derived from semi-structured
interviews with world experts and a patient survey. Findings were
combined using a segregated, convergent approach, in the form of an
evidence map, infographics and practical guides. In summary, the
evidence synthesis underpinning this review supports a stepped-
care approach to management. Core treatment for people with
PHP should include taping, stretching and individualised education
for approximately 6 weeks, alongside advice regarding footwear and
management of relevant comorbidities. Patients whose symptoms
do not adequately improve may then be offered shockwave therapy,
followed by custom orthoses.

Prevalence

PHP is the most common type of heel pain and can cause marked
disability. Reported prevalence ranges from 0.4% to 17.5% in more
susceptible age groups, although most estimates suggest it is closer to
10%.! The exact figure remains uncertain due to the limited number of
high-quality epidemiological studies. For example, a large cross-
sectional study of 4,957 US adults aged > 20 years found that 11.1%
reported PHP,> while a UK study of 5,109 participants aged > 50 years
estimated the overall prevalence at 9.6% and the prevalence of
disabling pain (ie, the presence of foot problems on at least one of the
10 functional items of the Manchester Foot Pain and Disability Index
occurring most or every day) at 7.6%." Individuals with PHP experience
substantial impairments in both generic and foot-specific health-
related quality of life, with marked reductions in physical function,
limitations in everyday foot-related tasks and footwear difficulties.?

PHP is slightly more common among women, though prevalence
varies across age groups. Rates are highest among women aged > 65
years and among men aged 50 to 65 years.” Increased body mass
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index is also associated with a higher prevalence.? Occupational
factors play a role, with PHP frequently reported among factory
workers.* PHP is also recognised as the most common foot-related
running injury;> people in this highly active group often present
somewhat differently from the more common phenotype of the
older, more sedentary population.

Natural history

The natural history of PHP suggests that symptoms can improve
at long-term follow-up of a year, even without an active interven-
tion, although full recovery in the long-term only occurs for about
half of cases. In short-term studies, waitlist groups show minimal
change. For example, in a randomised controlled trial involving 80
participants with PHP, pain scores in the waitlist group remained
essentially unchanged over 4 weeks (66.9/100 to 67.0/100).° Simi-
larly, in a manual therapy trial with 122 participants, visual analogue
scale scores improved negligibly from 8.3/10 to 7.4/10 over a 4-week
period compared with the control group.” Longer-term sham-
controlled trials provide more insight. In a 12-month trial of custom
foot orthoses, the sham group’s Foot Health Status Questionnaire
score improved significantly (45/100 to 82/100),° and in a 2-year
extracorporeal shockwave therapy (SWT) trial, sham group partici-
pants’ pain decreased from 8.9/10 to 5.6/10.° These findings suggest
that while short-term spontaneous recovery for PHP is limited,
substantial improvement can occur over the longer term without
targeted treatment. In a 5 to 15-year follow-up study of 174 people
with plantar fasciitis, however, only 54% were asymptomatic at
nearly 10 years, with a worse prognosis in women and people with
bilateral pain.'® The severity of symptoms was generally mild, with
mean pain scores ranging from 0.7 at rest to 2.8 during running, on a
10-point numerical rating scale.

Risk factors

Numerous factors have been associated with PHP; most research
has focused on physical factors, with the strongest evidence revealed
for measures of body composition. For example, systematic reviews
consistently report an association between higher body mass index
and PHP,'! although this association is particular to non-athletic
rather than athletic populations. Recent findings have revealed
that waist girth may be more important than body mass index alone
and is independently associated with chronic PHP after adjusting for
average steps per day.'' In addition, people with PHP stand for
substantially longer periods each day than those without pain.!
Traditional mechanical measures such as foot posture and ankle
dorsiflexion are poorly associated with PHP when body mass is
accounted for.

While these physical factors provide important insights into the
assessment of people with PHP, musculoskeletal pain, including PHP,
should be considered through a biopsychosocial lens, which includes
modifiable and non-modifiable factors such as emotional, cognitive
and behavioural influences.'> Modifiable factors, such as maladap-
tive pain coping strategies, can be addressed through psychologically
informed practice and have been studied in other musculoskeletal
conditions. Evidence for psychological factors in PHP is limited,
based on several small cross-sectional studies, one case-control
study and a single cohort study. Moderate-level evidence suggests
that symptoms of depression, anxiety and stress are associated with
PHP, although at the group level these associations are small."® In
females, depression and stress show a weak link with pain and
function of uncertain clinical relevance, but this association is not
present in males. One small study found kinesiophobia was related
to foot function,”” and a prospective cohort study reported that
increasing pain catastrophising scores over 12 months were linked
to poorer pain recovery.'® Overall, evidence examining psychological
factors in PHP is limited. However, pain catastrophising might be of
particular interest, as prospective evidence suggests it is associated
with lower recovery.

Assessment

Diagnosis

The diagnosis of PHP is primarily based on clinical assessment,
incorporating the subjective history and physical findings, with
imaging confirmation only being necessary in resistant cases to rule
out other causes such as fibromas, tears or articular pain. People
with PHP typically report a gradual onset of pain localised to the
plantar and inferior aspects of the heel. While traditional de-
scriptions emphasise pain at the anteromedial calcaneus, recent
evidence suggests a broader distribution, extending across the heel
and into the proximal arch,” indicating that multiple local structures
may contribute to symptoms.

Bilateral involvement occurs in approximately 40% of cases.
Pain characteristics often evolve from sharp and well-defined to a
more diffuse, dull ache. Discomfort is commonly worse with initial
weight-bearing after rest and may improve with early activity, but
prolonged standing or walking typically exacerbates symptoms later
in the day. Nocturnal pain is uncommon and should prompt
consideration of alternative diagnoses such as infection, malignancy
or neuropathic conditions.”® Symptom onset frequently coincides
with changes in physical activity or footwear.

Physical examination should include both weight-bearing and non-
weight-bearing assessments, incorporating: active and passive range
of motion; muscle and nerve testing; balance and proximal stability
testing; palpation; and specific manoeuvres (eg, tarsal tunnel test,
windlass test and foot posture evaluation using validated tools such as
the Foot Posture Index-6).>° The most consistent clinical finding is
localised tenderness at the proximal insertion of the plantar fascia.”’

As part of the overall assessment, clinicians should consider factors
associated with the condition in highly active versus more sedentary
populations. In highly active individuals, PHP may be more strongly
associated with changes in training load, footwear factors and indi-
vidual biomechanics. In contrast, less active individuals may more
commonly present with factors such as increased weight circumfer-
ence, reduced physical capacity and comorbidities.

18,19

Differential diagnoses

Pain beneath the heel can be neurological, vascular, arthritic,
neoplastic or traumatic in origin; therefore, the subjective and objective
examination should include careful consideration and investigation of
multiple systems and origins. Common differential diagnoses include
heel fat pad syndrome, proximal plantar fibroma, calcaneal stress
reactions or fractures, nerve entrapment (eg, Baxter’s neuritis) and
somatic or radicular pain from lumbar structures.’® The presence of
persistent and/or recurrent symptoms of enthesitis, alongside other
indicators of inflammatory disease,?! should raise suspicion of a spon-
dyloarthropathy. Clinicians should enquire about a history of recurrent
tendinopathies in other locations, iritis, irritable bowel symptoms, a
history of low back pain and a family history of inflammatory arthritis,
which might raise suspicion of a spondyloarthropathy.??

Imaging

Imaging is generally unnecessary when clinical findings
strongly suggest PHP. If symptoms persist despite conservative care
or alternative diagnoses are suspected, imaging may be considered.
Radiographs have limited value in the diagnosis of PHP,>> whereas
preferred imaging options include ultrasound or magnetic reso-
nance imaging, especially when conservative management has
failed or where signs and symptoms suggest a possible alternative
diagnosis.”®

Review of clinical practice guidelines

There are three guidelines for the management of PHP. There are
similarities across guidelines but also differences that reflect the
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regional context and the professions that underpin the guideline.
The Academy of Orthopaedic Physical Therapy (AOPT) published the
2023 Heel Pain-Plantar Fasciitis Clinical Practice Guideline,*® which
was a revision of the 2014 Clinical Practice Guideline and provided
treatment recommendations to be used in physical therapy practice
for an American readership. The AOPT made recommendations
about the strength of the evidence and listed intervention strategies.
Strong evidence was suggested for treatments such as plantar fascia
stretching, gastrocnemius/soleus stretching, joint mobilisation of the
ankle, foot taping, night splints, and soft tissue mobilisation of the
plantar fascia, gastrocnemius and soleus.

The American College of Foot and Ankle Surgeons (ACFAS)**
provided treatment recommendations following a modified Delphi
method, which included six expert members of ACFAS, with limited
information regarding which profession(s) they represented. Like
the recommendations of the AOPT, the panel recommended
stretching, including home stretching, a night splint or physio-
therapy interventions such as soft tissue and joint mobilisation.
Expert opinion also favoured shockwave therapy, corticosteroid
injections and surgery (ie, plantar fasciotomy and gastrocnemius
release).

Finally, a best practice guide synthesised evidence from: high-
quality randomised trials, based on strict Physiotherapy Evidence
Database (PEDro) scores (> 8/10) and Risk of Bias criteria; expert
clinical reasoning; and patient perspectives to develop a core and
stepped approach to managing PHP.>* Unlike other guidelines, the
best practice guide goes beyond ranking the strength of the evi-
dence and considering expert opinion. It integrates all pillars of
evidence-based practice, including the research, clinical expertise
and patient values, to guide both what to implement and how to
implement it. While the systematic review and meta-analysis
informed the content, decisions about the timing and integration
of interventions were influenced by insights from clinicians from
varied backgrounds and survey results from people with lived
experience.

To determine which interventions should be recommended in
the best practice guide, first study quality was considered, and then a
structured approach was applied to evaluate efficacy and strength of
evidence. An intervention was considered effective only when
adequately powered trials demonstrated superiority over sham,
superiority over a proven treatment or equivalence to a proven
treatment. Interventions showing no benefit over sham were
deemed ineffective, and those compared only with unproven treat-
ments were considered insufficiently tested. Where results were
conflicting, efficacy was resolved through meta-analysis. Finally, the
overall strength was graded using the van Tulder system.?”

Core approach to the management of PHP

Following a synthesis of high-quality evidence, expert opinion
and the voice of people with lived experience of PHP, the best
practice guide described a core approach (Figure 1) to the manage-
ment of PHP, before considering a stepped treatment approach for
individuals not progressing adequately (Figure 2). The core approach
included the combined use of evidence-based interventions, such as
low-Dye foot taping, plantar fascia stretching and an individualised
education approach for 4 to 6 weeks before considering a stepped
approach involving interventions such as SWT and custom foot or-
thoses. Figure 1 highlights the elements of the core approach. Cli-
nicians are encouraged to universally apply and/or recommend
plantar fascia stretching, foot taping and an individualised education
approach daily for 4 to 6 weeks, all annotated as DO in Figure 1.

Foot taping

Low-Dye taping is the most frequently used and researched taping
technique for PHP?*® and was supported by the findings of our sys-
tematic review, health professionals who were interviewed and people
with PHP who were surveyed. Although a range of techniques exists,

including low-Dye taping, calcaneal taping, windlass taping and spe-
cific plantar fasciitis taping, most clinical applications include 3.8 cm-
wide rigid sports tape to achieve effective support'® (Figure 3). To
improve tape adhesion, clinicians may apply a spray adhesive. How-
ever, they should carefully monitor for any skin irritation or allergic
response, especially in individuals with fragile skin. A protective taping
layer, such as a hypoallergenic tape, can also be used to reduce the risk
of adverse skin reactions. Current evidence suggests that foot taping
techniques might work by modifying foot biomechanics (eg, redistri-
bution of plantar pressures),”’ a mechanical change in joint position
(ie, an increase in arch height), and neuromuscular modulation?® to
reduce tensile load and mechanical stress on the plantar fascia, which
is associated with a reduction in pain.

Plantar fascia stretching

Inclusion of plantar fascia stretching in the core approach was
supported by a trial showing that stretching was superior to radial
SWT in the short and medium term.?° The stretching protocol was
performed three times per day for 8 weeks. Participants completed
the stretch in a seated position with the affected leg crossed over the
opposite limb. Using the hand on the affected side, they pulled the
toes back until a stretch was felt in the arch (Figure 4). Each stretch
was held for 10 seconds and repeated 10 times. An additional
longitudinal stretch was then applied by grasping the heel with the
opposite hand. It is important to note that participants in the trial by
Rompe et al*® had had symptoms for < 4 weeks, and therefore the
reported benefits may apply primarily to early-stage PHP rather than
a more chronic presentation.

Education

The value of education was strongly emphasised by expert cli-
nicians and patient feedback, with one expert clinician noting,

If they understand what the problem is and the course of it, then it’s
easier to have compliance.**

Despite this, simple education-only interventions are rarely used
in research. Most commonly, education is added to another inter-
vention with limited information about the content and how it is
delivered to patients; it is almost never co-designed with people
who have lived experience of PHP. As a result, education strategies
used in existing randomised trials may not meet the needs of this
population.

Findings from the best practice guide®* further highlighted gaps
in current patient education. Patients reported a need for earlier
recognition of symptoms and

more explanation for the mechanism of the symptoms,

as well as more consistent messaging across clinicians and sec-
tors, as revealed by one participant who suggested

a standardised treatment...across the country.*

Participants also identified the importance of understanding why
interventions are prescribed, what to expect during recovery and
how different treatments fit within a management plan. Although
some participants described some concerns about management,
several also described strengths in current practice, including their
preferences being considered and

a range of options considered and clearly explained.>*

Our qualitative study of individuals with lived experience
revealed similar themes,® including mixed opinions of the educa-
tion they received. Some participants reported positive, thorough
explanations, whereas others felt their concerns were dismissed or
that conflicting information both online and from different clinicians
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Figure 1. Core approach to the management of plantar heel pain based on the synthesis of systematic review findings, expert clinical reasoning, and patient beliefs and expe-
riences. The ‘DO’ elements come from the systematic review and represent the initial specific treatments of choice. The ‘DECIDE’ and ‘DEVELOP’ elements are derived from the
qualitative studies and narrative review and should be addressed throughout the treatment interaction. Modified from.>*

created confusion and uncertainty. These findings align with the best
practice guide and highlight both the variability in the education
delivered and the opportunity to improve the clarity, accuracy and
consistency of information provided to patients. However, education
delivered in person needs to address individual needs and expec-
tations, and online material must also be accurate and accessible but,
most importantly, co-designed with people with lived experience of
PHP.

Overall, these findings highlight the need for a more consistent,
structured and individualised educational approach. Therefore, the
best practice guide outlines four domains of individualised educa-
tion, including ‘pain’, ‘load’, ‘systemic health’ and ‘footwear’, which
the clinician can tailor based on their assessment and the needs of
the patient. These domains are annotated as ‘DECIDE’ in Figure 1 and
were supported by one clinician who noted

the overarching thing is that you've got to individualise it for the
person.>*

The expert interviews and patient surveys revealed the impor-
tance of developing patients’ understanding of pain to: help them
make sense of their symptoms; reduce fear and uncertainty associ-
ated with unhelpful beliefs and misunderstandings regarding pain;
and reduce over-reliance on passive treatments.?* Individuals should
be made aware that PHP is common and treatable, may improve over
time, but actual recovery occurs only in half of people with PHP who
do not have high-value care.

Education should also highlight the importance of maintaining
valued activities but avoiding tissue overload that exacerbates or
perpetuates symptoms. Individuals are encouraged to reduce or
modify activities that cause prolonged pain, such as running in the
active population and long periods of standing. It is essential to
replace aggravating activities with alternative forms of exercise that

maintain physical activity and cardiovascular fitness and lower tis-
sue demands, but are still valued by the individual. This approach
may be particularly useful for highly active individuals where
completely stopping activity may negatively impact physical and
mental wellbeing.

Individualised education may also be required to address related
conditions, which might be associated with PHP, such as metabolic
pathologies that may contribute to mechanical overload and/or
systemic inflammation. A sensitive conversation may be required
about body weight, but focused on overall health and functional
goals rather than appearance.

Finally, personalised advice about appropriate footwear may be
required, with an emphasis on shoes that fit well, are comfortable
and incorporate a slight rearfoot-forefoot drop. Individuals are often
encouraged to avoid prolonged barefoot walking on hard surfaces.
However, it is important to recognise that some people may find
supportive footwear difficult to integrate into their daily lives due to
comfort, work-related needs, social preferences, cultural norms and/
or acceptability.

Lifestyle factors

Improvements in both pain and wellbeing may be supported by
addressing lifestyle factors such as sleep quality, nutrition and
physical activity, with a focus on cardiovascular fitness that will not
perpetuate symptoms. There is no quantitative evidence that
addressing these factors directly influences PHP symptoms or re-
covery; however, addressing these holistic aspects of how individual
patients present emerges strongly from qualitative studies for a
range of soft tissue conditions, including PHP, with the struggle to
stay physically active, concerns about weight gain and difficulties
with sleep being strongly represented in patients’ experience.’!
Lifestyle factors are annotated as ‘DEVELOP’ in Figure 1. Cycling,
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Figure 3. An example of low-Dye taping for plantar heel pain. A video of this taping
method is available here:
https://drive.google.com/drive/folders/19kr99wqrZkHnvIvOQEsPYqtzUFFrMtGR?usp=
sharing.

rowing and resistance exercise may be suitable approaches,’! even
when ambulatory exercise needs to be curtailed. Nutritional advice
to prevent weight gain, and efforts to optimise sleep, address the
difficulties that people with PHP—as for other conditions>>—report
as being salient features of their lived experience.

Stepped approach to the management of PHP

Individuals are encouraged to follow the core approach for 4 to 6
weeks, which experts considered an appropriate timeframe to
expect a clinical response, with symptoms monitored using vali-
dated patient-reported outcomes. If a clinically meaningful
improvement is not achieved, clinicians should consider evidence-
based adjuncts such as SWT and custom foot orthoses. SWT was
viewed as the preferred next step when the core approach is only

Figure 4. Example of a plantar fascia stretch for plantar heel pain. A video of this
stretching method is available here:
https://drive.google.com/drive/folders/19kr99wqrZkHnvIvOQEsPYqtzUFFrMtGR?usp=
sharing.

partially effective, based on the strength of supporting evidence and
expert clinical reasoning (Figure 2).

If symptoms remain unresolved after SWT, or if improvement
takes > 12 weeks, custom foot orthoses can be considered. Expert
interviews also emphasised revisiting the core approach at this time
to ensure patient education, adherence and understanding of their
condition are optimised. When patients do not respond to the core
approach or these adjunct treatments, clinicians may consider more
experimental options, such as injection therapies, while recognising
that evidence for these interventions remains limited due to inad-
equate clinical evaluation.

Shockwave therapy

The inclusion of shockwave therapy in the guideline was strongly
supported by systematic review findings, where multiple trials
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demonstrated efficacy in a pooled meta-analysis, although the strength
of evidence varied across outcome measures (Table 1). Radial pressure
wave therapy showed strong short-term and long-term effects for ‘first
step’ pain reduction. In the trial by Gerdesmeyer et al,** treatment
consisted of three weekly sessions with a radial shockwave therapy
device?®, with 2,000 pulses delivered circumferentially to the point of
maximal tenderness at each session. The device was set at 4.0 bar,
producing a total energy flux density of 320 mJ/mm?.

Focused shockwave therapy also demonstrated strong short-term
efficacy, particularly for first-step pain. In the protocol described by
Gollwitzer et al,>* three weekly sessions were delivered using another
shockwave therapy device®. Each session began with 500 pulses while
progressively increasing energy from 0.01 to 0.25 mJj/mm?, followed
by 2,000 pulses at a fixed energy flux density of 0.25 m]/mm?.

Custom foot orthoses

Evidence for the effectiveness of custom foot orthoses was con-
flicting. However, when pooled in a meta-analysis, the overall effect
favoured custom orthoses over sham devices for short-term pain
relief.?* Interestingly, three individual trials showed no statistically
significant difference between custom and sham orthoses,>>>¢ but
inclusion of a trial by Bishop et al®” shifted the pooled effect in
favour of custom devices. These inconsistencies might reflect sub-
stantial variation in casting methods, prescription protocols and
orthotic materials across studies. Although some prescriptions were
standardised, others were left to the discretion of the prescriber.
While this pragmatic approach aligns with real-world practice, a
standardised approach may not adequately address individual pa-
tient needs arising from physical assessment findings or footwear-
specific needs. Therefore, clinicians should adopt a tissue stress
approach,®® which involves identifying the structure under load and
designing an orthotic prescription that appropriately modifies
mechanical stress. It is also important to consider the multimodal
nature of management. Custom foot orthoses should not be used in
isolation but implemented as an adjunct to the core approach.

Injections

Injection therapies were not included in the core approach of the
best practice guide. Although numerous trials met the methodo-
logical quality criteria, none demonstrated primary proof of efficacy
(superiority to a true sham or placebo) or secondary proof of efficacy
(superiority to a treatment of known efficacy). Many studies
compared an active injection to a sham or placebo control; however,
the most common comparator — a saline injection — is unlikely to be
a truly inert placebo. Evidence from dry needling and acupuncture
trials, including the randomised trial by Cotchett et al,®° shows that
needle insertion alone can produce small to medium improvements
in pain. Therefore, any injection, even with an inert substance, is
likely to exert both physiological and non-specific effects. As a result,
no injection therapy met our criteria for primary or secondary proof
of efficacy.

While other systematic reviews with meta-analyses have
concluded that corticosteroid injections are not superior to pla-
cebo,® evidence regarding platelet-rich plasma is uncertain, as
placebo-controlled trials are limited and include low-quality trials.*!
Our stricter approach for considering efficacy leads to the same
clinical conclusion (ie, current evidence does not support injection
therapies as part of the core approach for PHP). Injections may still
be considered within a stepped-care model for people who do not
respond to core, evidence-based interventions. However, clinicians
should be aware that the existing evidence does not establish a
specific therapeutic effect beyond needling itself.

Update of recent systematic reviews

As part of this Invited Topical Review, we have updated the sys-
tematic reviews in the best practice guide published in 2021.>* The

eligibility criteria for the update (Box 1) were the same as for the
original best practice guide.>* In October 2025, Ovid MEDLINE, Ovid
EMBASE, CINAHL and Web of Science were searched from October
2019 to October 2025.

Findings

A total of 2,441 references were imported for screening, of which
139 were identified as duplicates by Covidence and 371 were
deemed ineligible by automation tools. The remaining 1,931 records
were screened by title and abstract, of which 1,776 were excluded.
The remaining 165 records were assessed in full text, rated on the
PEDro scale”? and assessed for risk of bias.*> Of these, 15 randomised
trials with a total of 1,413 participants were included (Figure 5). The
characteristics of the included studies are presented in Appendix 1
(see the eAddenda for Appendix 1).

The appraisal of methodological quality revealed PEDro scores
between 8 and 10. One study scored 8/10 on the PEDro scale but did
not meet the Risk of Bias criterion and was subsequently excluded
from an evaluation of intervention efficacy.** The quality appraisals
of the included studies are presented in Appendix 2 (see the eAd-
denda for Appendix 2).

Of the included studies, the types of interventions evaluated
included injections (n = 5),*>~%° shockwave therapy (n = 2),°>°! ex-
ercise (n = 2),'*% laser (n = 2),°>>> acupuncture (n = 2),°* custom
foot orthoses (n = 1), flip-flop sandal modifications (n = 2),°° ed-
ucation (n = 1),*’ cassava and paraffin wax (n = 1).°” Of the 15 trials
included in the review, two randomised controlled trials of three
interventions could be considered for primary proof of efficacy (ie,
primary proof of superiority compared to a sham or placebo).”>°° No
intervention was considered for secondary proof of superiority
compared to another treatment of proven efficacy or secondary
proof of equivalence to another treatment of proven efficacy. The
three interventions considered for primary proof of superiority
included custom foot orthoses and two types of insoles adapted to
flip-flops.>>->°

Overall, the updated systematic review did not meaningfully
change the narrative around the effectiveness of interventions for
pain and/or function in people with PHP, except for the efficacy of
custom orthoses in the medium term (Table 1). The inclusion of one
additional trial that evaluated the effectiveness of custom foot or-
thoses for pain continues to support the superiority of custom foot
orthoses versus sham foot orthoses, with strong evidence found for
efficacy for pain in the short term (SMD 0.30, 95% CI 0.02 to 0.59),
although the results were conflicting and the meta-analysis was
influenced by a trial reporting a large effect.®* Table 1 summarises
the efficacy and evidence strength for all interventions deemed to
provide primary or secondary support. Detailed short, medium and
long-term findings for each included trial are provided in Appendix
3 on the eAddenda.

Exercise

The role of exercise was considered carefully during the devel-
opment of the best practice guide. Plantar fascia stretching exercises
were supported by both quantitative evidence®® and expert opinion.
In contrast, although strengthening exercises have received much
attention and align with physiotherapists’ typical approaches to soft
tissue condition management, the evidence was less certain. While
several strengthening trials met the eligibility and risk-of-bias
criteria for inclusion in the best practice guide, none could provide
primary proof of efficacy due to the absence of sham-controlled
comparisons. Furthermore, strengthening interventions have not
demonstrated superiority to interventions of known efficacy. Finally,
expert interviews showed many tensions in this area and no clear
signal was found, confirming unproven efficacy.

One high-quality trial evaluated the effectiveness of repeated
standing heel-raise exercises over 12 weeks.'® One group performed
a self-dosed program by completing as many sets as possible with a
load no heavier than eight-repetition maximum (8RM), while the
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Medium term”

Long term”

Strong unclear®*>®

-0.53 (-2.53 to 1.48)

Moderate unclear®
-0.04 (-0.45 to 0.37)

Table 1
Efficacy and strength of evidence for interventions considered for primary and secondary proof of efficacy?.
Intervention Outcome Short term”
Interventions with primary proof of efficacy Pain
Custom orthoses
First step pain Strong unclear®®37>

-0.17 (-0.45 to 0.11)

Function Moderate unclear®>>>%>°

-0.11 (-0.31 to 0.10)

Strong unclear®>>°

-0.16 (-0.53 to 0.21)

Moderate unclear®
-0.12 (-0.53 to 0.29)

Moderate unclear®*®
~0.25 (~0.59 to 0.09)

Prefabricated orthoses Pain

Moderate unclear®*®

-0.08 (-0.50 to 0.33)

First step pain

Function Moderate unclear®*®
-0.06 (-0.40 to 0.28)

Moderate unclear®
-0.08 (-0.50 to 0.33)

Magnetised insoles Pain Moderate unclear®’
0.00 (-0.39 to 0.39)
Radial pressure wave therapy Pain Strong unclear®>*

1.64 (-1.06 to 4.33)¢

First step pai

Function

Focused shock wave therapy Pain

First step pain

Strong unclear®**

0.78 (-0.15 to 1.72)¢

Function
Combined radial + focused shockwave therapy Pain
First step pain Strong positive®*4>%
OR 1.70 (1.23 to 2.34)
Function Strong unclear®>**
-1.03 (-2.42 to 0.36)
Dry needling Pain Moderate unclear®”
~0.33 (~0.76 to 0.10)
First step pain Moderate unclear®®
~0.42 (~0.85 t0 0.02)
Function Moderate unclear®®
0.11 (-0.31 to 0.54)
Calf stretching Pain Moderate unclear®
0.00 (-0.40 to 0.41)
First step pain Moderate unclear®®
~0.39 (~0.80 to 0.03)
Function Moderate unclear®
-0.24 (-0.65 t0 0.17)
Low Dye taping Pain Moderate unclear'®

0.30 (-0.11 to 0.71)

First step pai

Function Moderate unclear”
~0.05 (~0.46 to 0.36)

Interventions with secondary proof of efficacy First step pai
Plantar fascia stretching

Moderate unclear®’
-0.04 (-0.43 to 0.35)

Effect sizes are presented as standardised mean differences (SMDs) with 95% confidence intervals unless otherwise indicated.
2 Included below are definitions for efficacy and strength of the evidence. An analysis that revealed a significant effect in favour of the intervention was considered a positive
effect. The strength of the evidence was rated as strong, moderate or limited based on the number of high-quality trials and whether the trial was adequately powered:

o Strong evidence/positive effect: multiple high-quality trials demonstrating benefit from the intervention
Moderate evidence/positive effect: one high-quality trial demonstrating benefit from the intervention
Limited evidence/positive effect: one high-quality trial with an inadequate sample size, demonstrating benefit from the intervention

Strong evidence/unclear effect: multiple high-quality trials demonstrating an unclear effect
Moderate evidence/unclear effect: one high-quality trial demonstrating an unclear effect

Effect size key:

Light green = small: |[SMD| (0.07 to 0.23) or OR 1.2 to 1.5
Medium green = medium: |[SMD| (0.24 to 0.53) or OR 1.5 to 2.0
o Dark green = large: [SMD| (> 0.54) or OR > 2.0

Limited evidence/unclear effect: one high-quality trial with an inadequate sample size, demonstrating an unclear effect

b Follow-up time frames were defined as 1 week to 3 months for short term, > 3 and up to 6 months for medium term and > 6 months for long term.
¢ Apparent inconsistencies between results and cited references reflect incomplete data or the use of different statistical approaches.
4 Where effect sizes calculated in the meta-analyses differed from published values, the original reported statistics were retained.
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Box 1. Eligibility criteria for studies used to update
systematic reviews from the best practice guide.’*

Design

e randomised controlled trials

Participants

® age > 16 years

e diagnosed with PHP with an explicit reference to inferior heel
pain that was present on weight bearing after periods of rest,
but also worse following prolonged weight bearing

Interventions

e any intervention was compared with another intervention,
placebo, sham or wait and see, with a follow-up period of > 2
weeks

Outcome measures

e patient-reported pain

e first step pain

e foot-related function

Methodological quality

e PEDro Scale score > 8/10

e Risk of Bias > 5/6

PEDro = Physiotherapy Evidence Database; PHP = plantar heel
pain.

comparator group undertook a standardised progressive protocol. At
12 weeks, there were no clear between-group differences in pain or
function outcomes, and 5.6% of participants achieved a Patient
Acceptable Symptom State. Although both groups demonstrated
improvements exceeding the minimum clinically important differ-
ence for the primary outcome, it is difficult to determine whether
these improvements were attributable to the strengthening inter-
vention itself, or to co-interventions provided to both groups (ie,
patient education and heel cups), as well as the natural course of the
condition, regression to the mean or other non-specific treatment
effects.

A similar finding was reported in another study by Riel et al,*” in
which a standing, self-dosed heel-raise program combined with
education and heel cups demonstrated outcomes comparable to
education and heel cups alone. Both these findings suggest that
while strengthening interventions may be incorporated into the
management of PHP, the current evidence does not clearly demon-
strate that strengthening provides additional benefit for a range of
outcomes, including pain, function and general foot health, beyond
simple interventions such as heel cups and education. Therefore, the
role of strengthening exercises in PHP, based on the current evi-
dence, may be better considered as an adjunct treatment that may
contribute to lower limb capacity, general physical function and
maintaining participation in physical activity.

Hand hygiene considerations for physiotherapists

Although physiotherapists do not routinely assess and manage skin
and nail conditions in detail, physical assessment of the foot and ankle
does bring clinicians into close contact with areas of infection (eg,
fungal, bacterial and viral infections), dermatitis, macerated tissue,
hyperhidrosis, hyperkeratosis (including corns and callouses), skin
fissuring and/or ulceration, as well as benign and malignant skin le-
sions. From a safety perspective, implementing basic infection control
principles during foot examination is essential to protect the patient
and to protect the clinician’s hands and systemic health. Physiothera-
pists can use simple practices toreduce the risk of cross-contamination,
such as practising hand hygiene (ie, use of alcohol-based hand rubs),
wearing gloves when skin integrity is compromised (ie, there is the
possibility of contact with blood) or when there is visible infection.
Hand hygiene should be performed immediately before and after
contact with the patient. Clinicians should also be mindful of patients
walking barefoot in the clinical environment, especially when they

Records identified through databases and registers
(n=2,441)

—p| References removed (n = 510)

e duplicates identified by Covidence
(n=139)

e records marked as ineligible by
automation tools (n = 371)

\ 4
Records screened by title and abstract (n = 1,931)

» Excluded after screening (n = 1,776)

A4
Full-text articles assessed for eligibility (n = 165)

\ 4

Excluded after evaluation of full text
(n=135)

\4

Studies included in the update (n = 15)

Figure 5. Flow of studies through the review.

have obvious signs of tinea pedis, onychomycosis (a fungal infection of
the toenail), plantar warts or an open wound.

An oft-overlooked aspect of practising musculoskeletal physio-
therapy is maintaining hand health. Contact dermatitis is the most
common occupational skin condition and, in a physiotherapy setting,
may be caused by external exposure to soap, detergents, hand
sanitisers, washes and moisturisers containing perfumes and
fragrances. Strategies such as using appropriate glove materials
(eg, nitrile gloves), changing gloves regularly, avoiding prolonged
occlusion, and moisturising regularly with emollients (emulsifying
ointment and glycerine-rich creams) can help maintain good hand
health.

Overall, although physiotherapists are not trained or expected to
assess and treat skin and nail conditions of the feet, it is essential
that clinicians know when to apply infection control principles to
prevent cross-contamination. Furthermore, clinicians should be alert
to signs of infection, ulceration, suspicious skin lesions or progres-
sive tissue breakdown, as these findings might require referral to a
podiatrist or general practitioner for specialist opinion.

Future directions for research

Since publication of the best practice guide in 2021, an updated
search from 2019 to 2025 identified an additional 165 randomised
trials evaluating interventions for PHP. Using our predefined selec-
tion criteria, 65 high-quality trials were included in the updated
synthesis (Table 1). Despite this substantial and ongoing increase in
research output, there are still several important research gaps.

No trial evaluated an education program co-designed with in-
dividuals with lived experience of PHP, and educational strategies
were never individualised to the needs of the participant. Future
research should therefore investigate whether individualised edu-
cation strategies, particularly those informed by behaviour-change
principles, improve patient understanding, self-management and
clinical outcomes.
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In addition, many trials continue to compare interventions with
uncertain or unassessed efficacy against one another, which limits
our interpretation regarding the specific effects of individual treat-
ments. Future studies should prioritise high-quality, well-powered
trials of interventions that have undergone thorough intervention
development according to accepted approaches such as the Medical
Research Council complex intervention guidelines. Further research
is also required to better understand how lifestyle and psychosocial
factors, including sleep, physical activity, nutrition and psychological
wellbeing, influence the lived experience and recovery of individuals
with PHP—and may indeed influence prevention.

Footnotes: * Swiss Doloclast radial shock wave device, EMS
ElectroMedical Systems, Nyon, Switzerland.

b Duolith SD1, Storz Medical, Tdgerwilen, Switzerland.

eAddenda: Appendices 1 to 3 can be found online at https://doi.
org/10.1016/j.jphys.2026.06.006
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